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Abstract: The multi-component cross-hole electromagnetic field's responses were simulated using an analytical expression of
dyadic Green's functions in cylindrically stratified anisotropic media. With the transmitter borehole encased with a metal cas-
ing, the effects of metal casing on different components of cross-hole electromagnetic signals were analyzed systematically.
The results show that the existence of metal casing will lead to amplitude attenuation and phase delay for all components of
cross-hole electromagnetic signals. Under the condition of fixed casing parameters and frequency, the amplitude attenuation
and the phase delay variations remain constant for different components, the coil position and the formation's conductivity.
The amplitude attenuation and phase delay caused by the metal casing become more obvious for higher frequency, larger cas-
ing thickness and larger casing permeability and conductivity. In the case that the transmitter borehole and/or the receiver
borehole are encased with metal casing, the effects of metal casing can be corrected by this analytical method before inverting

the cross-hole electromagnetic measurements.
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cross-hole formation model with metal casing
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Fig.2 Relationship between responses of three main components and receiver's vertical position when the frequency is 10 Hz
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Fig.4 Relationship between responses of three main components and receiver's radial position when the frequency is 10 Hz
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